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Introduction to Runway Grooves

What is Tire Hydroplaning?

When aircraft tires or highway vehicle tires roll over water covered or
flooded pavements, water may penetrate between the tire and the
pavement. This penetration results in the formation of water pressure which

raises a portion of the tire off the pavement.

This pressure increases as the speed of the vehicle <]
Forward

increases, supporting more and more of the tire,
until, at a critical speed termed the hydroplaning
speed, the tire is supported only by the water and

loses all contact with the pavement.




Introduction to Runway Grooves

Cutting or forming grooves in existing or new pavement, which would allow rain
water to escape from beneath tires of landing aircraft, is a proven and effective
technique for providing skid-resistance and prevention of hydroplaning during
wet weather.
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The FAA standard groove configuration is 1/4 inch (x1/16 inch) in depth by 1/4
inch (+1/16 inch, -0 inch) in width by 1 1/2 inch (- 1/8 inch, + 0 inch) center to
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center spacing.-- FAA: AC 150/5320-12C




Groove Measurement and
|dentification System

Using a laser displacement sensor, the rapid measurement of surface
elevation profiles can be achieved to sufficient accuracy and at fine enough
sample spacing to define the characteristics of transverse grooves on airport

runways.

Groove ldentification
ProGroove
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Groove ldentification Program

The computer program, ProGroove, was developed which automatically
identifies grooves in an elevation profile and computes the dimensions of the
grooves.
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Groove ldentification Procedure

The profile data is first high-pass filtered at 0.07 cycle/ft to remove the
roughness components in the profile.

The high-pass filtered profile data is followed by low-pass filtering at 3.3
cycle/ft to provide a datum against which groove-like disturbances can be
compared.

The low-pass filtered datum provides a moving average of the profile which
lies between the top and the bottom of the grooves for comparison.

Groove-like disturbances of joints in concrete pavements are found and
removed from the counted grooves.

The potential groove depth and width are double checked for assuring the
groove depth and width within the defined limits.

The results of the groove depth and width are statistically analyzed,
displayed, and printed out to the files.




Comparing with moving average of the profile

To find the start point and end point of each groove is performed on checking
the difference between the sample value and the low-pass criteria.
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Find the start point and end point of each groove

\
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Critical Frequency Depends on the Vehicle Speed

The vehicle speed usually changes at the start and end periods of test. If

using low-pass filter to identify the grooves , the critical frequency can be
adjusted to the vehicle speed on the specific time interval.
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Remove the Joints from the Test Data

To determine the joints from a series of grooves is based on the two normally
spaced grooves. It is obvious that the joint space is much greater than the normal
groove space.
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Remove the Joints from the Test Data

The potential groove depth and width are double checked for assuring the
groove depth and width within a reasonable range.
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Depth, Width and Standard Deviations of the Grooves

roGroove 2.0
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Storage Information of Groove Identification to a File

B 041002-grv.tpd - Notepad

File Edit Format Miew Help

SohAar—410%gYSOFTWARE PACKAGES\Grooving Prosroove 06-259-08%041002 P
Sample DeltaT = 0.000125 seconds. Total Groowes = 2150. Total Joins = 15.
Average Groove Depth = 0.22841 inches. Average Groove width = 0.25623 inches.
Groove Time_s Grvbep_in Grvwid_in

0ooo1 0. 00000 0.24652 0. 20863

Qooa2 0.00013 0.24927 0.18450

00003 0.00025 0.24435 0.17688

Qo004 0, 00038 0, 24043 0.17263

Qo005 0.00050 0.25810 0. 208058

Qooos 0, 00063 0, 24829 0.18241

Qooo7 0. 00075 0.23062 0.17448

Qooos 0, 00088 0, 27478 0.18612

0000 0. 00100 0.24240 0.18300

Qoolo 0. 00113 0. 25319 0.19282

00011 0.00125 0.2217%9 0.20047

Qo012 0, 00158 0.25221 0, 20711

Qo013 0.00150 0.24534 0.20284

Qo014 0. 00163 0.21688 0.20750

Qo015 0. 00175 0.20314 0.159461

00016 0.00188 0.26407 0. 20864

Qo017 0. 00200 0.20511 0.25979

00018 0.00213 0.22571 0.22051

Q001 0.00225 0. 21884 0.22220

00020 0.00258 0.20314 0.22318

Qo021 0. 00250 0. 21198 0. 23034

Qo022 0. 00263 0. 20903 0.20951

Qo023 0. 00275 0. 21785 0,21552

00024 0.00288 0.22571 0.22142

Qo025 0, 00300 0,243749 0, 21964

00026 0.00313 0.27675 0.2251§

Qood7 0,00325 0. 21884 0. 21464

Q0028 0.00338 0.25614 0.22767

Qoodo 0. 00350 0. 21492 0. 21606

Q0030 0.00363 0.20511 0.220915

Qoosl1 0. 00375 0, 24632 0.24255

R 0.00388 0.22375 0.22081

00053 0. 00400 0.24043 0.25203

Q0034 0.00413 0.26497 0.23832

00055 0.00425 0. 20903 0.23327 2
L e —




Verification to Manual Measurements

The groove data were tested at the Atlantic
City Airport on October 22, 2008. Instrumental
test and manual measurement were recorded
for ProGroove analysis.




Groove Depth, in

Verification to Manual Measurements

ProGroove and Manual Measurement at ACY in Slab 14
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Conclusions

ProGroove software can automatically identify the airport runway
grooves by signal processing of the instrumental test data.

ProGroove software provides the groove number, location, depth and
width, as well as a series of statistical results for groove quality analysis.
The comparison of analyzed data from ProGroove software with manual
measurement shows good coincidence.

The results of groove analysis can be used for verifying the initial
construction of the groove quality or supplying the recommendations to

the airport’s maintenance program.







